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(54) MAGNETO-OPTICAL RECORDING MEDIUM 

(57)Abstract: 

PURPOSE: To provide the magneto-optical recording medium having high reproduced signal 
characteristics and recording sensitivity. 

CONSTITUTION: At least one kind of the metals selected from among (A) Al, Au, Ag, and Cu 
and at least one kind of the metals selected from among (B) Ge, Ir, Nb, Rh, Ru, Si, Sn, Ta, Th, 
Ti, V, W, Zn, and Zr are incorporated into the heat conductive layer of the magneto-optical 
recording medium having at least the constitution of a substrate/magnetic layer/heat conductive 
layer. The ratio of the metals of the group (B) is specified to 0.1 to lmol% of the total amt. of the 
metals of the group (A) and the metals of the group (B). 
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[Claim(s)] 

[Claim 1] In the magneto-optic-recording medium by which the substrate and the opposite side 
of a magnetic layer and this magnetic layer were adjoined, and the heat-conduction layer was 
prepared at least on the transparence substrate This heat-conduction layer At least one sort of 
metals chosen from aluminum, Au, Ag, and Cu, and (A) (B) germanium. The magneto-optic- 
recording medium by which the metal of the (B) group is characterized by 0.1 of the total 
quantity of the metal of the (A) group, and the metal of the (B) group - one-mol being % 
including at least one sort of metals chosen from Ir, Nb, Rh, Ru, Si, Sn, Ta, Th, Ti, V, W, Zii, 
andZr. 

[Claim 2] The magneto-optic-recording medium according to claim 1 whose thickness of a heat- 
conduction layer is 150-300A. 



[0007] 

[Problem(s) to be Solved by the Invention] A reflecting layer is the purpose which makes it easy 
to escape the heat at the time of vmting in a magnetic layer with laser to a film perpendicular 
direction, is made to write a pit to a rectangle and obtains a high C/N ratio, and ingredients, such 
as aluminum, Au, Ag, and Cu, have been used. However, with such an ingredient, there was a 
problem that record sensibility was low and a high C/N ratio could be obtained only in a high 
record power field. 



[0010] 

[Means for Solving the Problem] As a result of repeating examination wholeheartedly about the 
quality of the material of a reflecting layer, when this invention persons did ultralow volume 
addition of the specific metal, they reached [ that the magneto-optic-recording medium which 
has a high regenerative-signal property and high record sensibility can be obtained, and ] 
ingredients, such as aluminum, Au, Ag, Cu, etc. which were used conventionally, at a header and 
this invention. 

[001 1] Namely, this invention is set to the magneto-optic-recording medium by which the 
substrate and the opposite side of a magnetic layer and this magnetic layer were adjoined, and 
the heat-conduction layer was prepared at least on the transparence substrate. This heat- . 
conduction layer At least one sort of metals chosen fi-om aluminum, Au, Ag, and Cu, and (A) (B) 
germanium, Ir, Nb, Rh, Ru, Si, Sn, Ta, Th, Ti, V, W, The magneto-opUc-recording medium by 
which the metal of the (B) group is characterized by 0.1 of the total quantity of the metal of the 
(A) group and the metal of the (B) group - one-mol being % is offered including at least one sort 
of metals chosen from Zn and Zr. 



[0015] This invention has the description in the heat-conduction layer which adjoins the 
substrate of the above-mentioned magnetic layer, and the magnetic layer of the opposite side, 
and is prepared. A heat-conduction layer At least one sort of metals chosen from aluminum, Au, 
Ag, and Cu, and (A) (B) germanium, The metal of the (B) group is 0.1 - one-mol% of the total 
quantity of the metal of the (A) group, and the metal of the (B) group including at least one sort 
of metals chosen from Ir, Nb, Rh, Ru, Si, Sn, Ta, Th, Ti, V, W, Zn, and Zr. 
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[Means for Solving the Problem] As a result of repeating examination wholeheartedly about the 
quality of the material of a reflecting layer, when this invention persons did ultralow volume 
addition of the specific metal, they reached [ that the magneto-optic-recording medium which 
has a high regenerative-signal property and high record sensibility can be obtained, and ] 
ingredients, such as aluminum, Au, Ag, Cu^ etc. which were used conventionally, at a header and 
this invention. 

[001 1] Namely, this invention is set to the magneto-optic-recording medium by which the 
substrate and the opposite side of a magnetic layer and this magnetic layer were adjoined, and 
the heat-conduction layer was prepared at least on the transparence substrate. This heat- 
conduction layer At least one sort of metals chosen from aluminum, Au, Ag, and Cu, and (A) (B) 
germanium, Ir, Nb, Rh, Ru, Si, Sn, Ta, Th, Ti, V, W, The magneto-optic-recording medium by 
Avhich the metal of the (B) group is characterized by 0.1 of the total quantity of the metal of the 
(A) group and the metal of the (B) group - one-mol being % is offered including at least one sort 
of metals chosen from Zn and Zr. 



[0015] This invention has the aescnption in the heat-conduction layer which adjoins the 
substrate of the above-mentioned magnetic layer, and the magnetic layer of the opposite side, 
and is prepared. A heat-conduction layer At least one sort of metals chosen from aluminum, Au, 
Ag, and Cu, and (A) (B) germanium. The metal of the (B) group is 0.1 - one-mol% of the total 
quantity of the metal of the (A) group, and the metal of the (B) group including at least one sort 
of metals chosen from Ir, Nb, Rh, Ru, Si, Sn, Ta, Th, Ti, V, W, Zn, and Zr. (B) If there are few 
metals of a group than 0.1 -mol %, record sensibility will fall, and if [ than one mol % ] more, a 
C/N ratio will fall. The concentration may be high, so that the metal of the minute amount (B) 



group may be distributed to homogeneity in the metal (base material) of the (A) group or a 
magnetic layer side is aj >pfoached. Moreover, as for the metal of the (A) group, and the metal of 
the (B) group, a part or all may have a form of an alloy. 



05073975 A 



https://www.delphion.coni/cgi-bin/viewpat.cmd/JP05073975A2 



(11) Publication number: 05073975 A 

Generated Document. 

PATENT ABSTRACTS OF JAPAN 

(21) Application number: 03258708 (51) Intl. CI.: GllB 11/10 

(22) Application date: 1 1 .09.91 

i (30) Priority: 

i (43) Date of application ^ ^ 
i publication: 

I (84) Designated contracting 
i states: 

(54) MAGNETO-OPTICAL 
RECORDING MEDIUM 

(57) Abstract: 

PURPOSE: To provide the 
magneto-optical recording medium 
having high reproduced signal 
characteristics and recording 
sensitivity. 

CONSTITUTION: At least one kind of 
the metals selected from among (A) 
Al, Au, Ag, and Cu and at least one 
kind of the metals selected from 
among (B) Ge, Ir, Nb, Rh, Ru, Si, Sn, 
Ta, Th, Ti, V, W, Zn, and Zr are 
incorporated into the heat conductive 
layer of the magneto-optical recording 
medium having at least the 
constitution of a substrate/magnetic 
layer/heat conductive layer. The ratio 
of the metals of the group (B) is 
specified to 0.1 to lmol% of the total 
amt, of the metals of the group (A) and 
the metals of the group (B). 

COPYRIGHT: (C)i993,JPO&Japio 




(71) AppHcant: TONEN CORP 

(72) Inventor: ASO JUNICHI 

ARAI YOSHIHIRO 

(74) Representative: 



1 of 1 



10/5/2004 11:40 AM 



http://www4.ipdl.ncipi.go jp/Tokujitu/tjcontentbsen,ipdl?N0000==2... 



iWBmmff (jp) (12) ^St ^ # 1^ & $1 (A) o^j'^'^}^m'j>mm 

Q \ iB J 1/10 A ^J075-5D 









390022998 
























mm m- 



















































(57) i^-m 

(D^m^J^l> iB) Ge I r , N b . R 11 . R u . S 
.. Sn. Ta. Th, Ti, V, W. Zr\^^:mv 



I of 2 



10/5/2004 11:47 AM 



http://www4.ipdl.ncipi.go.jp/tjcontentbsen.ipdl?N0000=21&N0400.. 



im^yi^mt&mc*^i.^x . mi^mmmK (a) a i . 

A u . A\ri6^:U0 u i)^^^\tn^:l'tL <tiy\ m(D^ 
^i<$^:C>' ( B ) G e . i r . N h . R !i , R u . Si. 
Sa. Ta. Th, T « . V. W, ZnHrOZ tf>->^ 

mi^m^i^u <ti>i m-m^^^. ( b > m<o^f^ 
[ -mfm. 2 ] ^\^^m<omw.tf> 1 5 o - 3 o o t > 

[ 0 0 (■ 2 ] 

tim^^^\&%iimt^^t''^M \t^nxi^ 
[00031 c(ox')uitm%mm\tX'\t. mm 

t(r>-nm {<: ^: -7 r P^c ^ :^r5i cc0 ip^T ^ :^ - ^.m ^ 

±ic!fex, mimm^m. m%mx'hhmiMi$^:um 
.217444 At'2:iR> , wimmmxt. mm^^m^^ 



(2) 1^F^^5 -7 3 97 5 

2 

[ 0 0 0 6]^ ibtCSi^ri^, J: 0 ^^r^f #^if -^ij^ti 

tr^ho>x^^. 

1 0 0 0 7 ] 

10 -t^'-tcj: ^^cS? jitf•PScc#^lgSS■:^^^ccj;j|cf^t' 
r-. A!, Au. Atr» Ca^(DW4;0-^^C^6m:5f 

< ~mmx'b:'}:'-^i^c/mt^m^c6:^^ 
[0 00 8 1 ^/c mm<o<m. c/mt^^xnu^ 

m^'^^i'K^i^h^hnxi.^h. m^u. la. ii. z 

r V, Mo. Cr. Pt P 6 ^ \ {% 
20 MrCii3 ^t^A 1 <^^^ (m3¥i-173454^ 

'2:fEiciJ:C>'1$r?§^l-i73455^'2:IS> . Pt. Pd. Mo 
5)^c^^C r ^0- 1 - 1 5^.'U^^4?A ! (411^3 

[ 0 0 0 9 ] ^ C -CiJ^lfeB^v^: (SJt ^^^{1^41144^ J: O' 
[ 0 0 1 0 ] 

fck\. Au. Atf, Cu^cr>W4i<:. ^^<?>#lei^}^ 

(A) Al. Au. A(?i5J:ri^Cu:^>jbiMk^n<S> 

R h . R u , Si, S n . T a . T h . T i , V 

2 iUo^i: r>Z r .^-^iglin^i^rjr < i ^ 1 fiC^:^^^;^ 

Jii^. (B) i?0C'lfel^3^^. (A) i?<7>!^!0lfeJ:O' <B) 

50 ^timmoymi^Bimmt^^. ^bxmmmo>9[ 



1 of 2 



10/5/2004 11:47 AM 



http://www4apdl.ncipi.go jp/tjcontentbsen.ipdl?N0000=21&N0400,.. 



3 

[ 0 0 14) i^tt^itisf^sr^o . m'^M±^mt 

7i^. GdFeCo^Yt. DyFeCo^. PrFeCo.^ 

I), <Fe„. GOv ) 1.. ],oe-2 Ml <5*:43, M 
iiCr. Ti. Zr, Pt. Pd. Rh. Nb. Vi^J: 

mr.^Bkt. (A) AK Au. k\.^%^XaO\^if* 
r. Nl). Rh. Ru. Si. Sn. Ta. T\\. T 

m<o^m^^^. {B)m(C'^mit. iA)^(o^mi6 
^, ( B > S0C'^^?iH). 1 ^ .'Wc^: ^j'J^^m^ti^^m 

5 ^ , f^s^f < B ) u(D^m\t. < A > mo>^m <s 

{A> { B ) ilo:>^!Eii*. -^3^?d*^ 

{ A > ^<D^!Bi4a J: !!>' { B > i^<D^li(^:#.tc ^ 6 . M 
0. Cr. Pt. P(3i^(C'Mm^l't>^^%^V^t^Ct 

^» ( A > ^<o^m t {By mo:>^mt^±i^i^^cJ: o 
tj:$^^v^t^m\t. { A ) mo^m ^ - v -y ^ ±.t^ 

[ 0 0 1 6 ] ^ 1 ii^i>'^£G?^^i$:^^i:ti''en'ct>. 2 

nSmo>m\m^ SiO. S»Oi . In^ O, . Sn 



4 

Si, N, , Si, N, ^i.^-^W^n^^^ ^5^'Sf*l3(^> 
[0 0 17] 

[\%m] '^m^(oim%Emi^madi.^xit. m^mm 

mWyX'{$n.t^^i^^^''}K A I. Au. Ag-taJ:i:>' 
20 [00 1 S] 

1 1 8 :t<? J: eXMyf?ij 1 ^ 6 
JH^X. S i (mm^ft©. x = 2- 3>, 
idJ:i:>'SiN. {^Zm^im. x = 

2. 0) (D^m-'^'^^f^bfc. ^mom^it. -pv-i-^ 
. ^ic. tctco. m-ti'^-^ (A) m<o^m 

:^lg^^i$ls?f3s£H|: Ar + . exicr'Torr 
W&m^'m^ : A r , 5 X lor ^ Torr. 
^E^^B.'wB* : A 1 X i(r -'Torr. 
^2^^{*iSff5fiP# : A r 4 Ni , 3xi(r^Torr 

p-A, ^^^i^,/,;.3 9 o^>i/At u-y^fcJ:cj«!ll2^^ 
^fi@i^>^ i 0 0 0 ^ > 'J:^ V p AX'^j-? fco 't£ 



I of 2 



10/5/2004 11:48 AM 



http://www4.ipdl.ncipi.go jp/tjcontentbsen.ipdl?N0000=2l&N0400... 



4trrS^5 - 7 3 97 5 



830nm CCritilTEU^Cp 5"c. C/N = 45ciBB#CC>iai?- 1-- 



I 0 ■:> 1 9 ] 



^1(5 



mmni 



ttmis 
ktmie> 
itmn 
amis 



S Wo ^ 

Ag99. sTio 3 

Ag»P. yNbi). 3 

Ag«>>. sNV s 
Alo^ «iTio a 

Al^o. 3 Vo 7 

Al 94. aTa4». s 
Al>>. fiSn«. 2 



210 
280 

230 
250 
230 
260 

260 
270 

270 

230 

250 

280 

250 

250 

270. 

280 

250 



(C/H) (0) 



Al 

Ag>a, «Ti|. J 

«TKi. $ 
Ag9». 4 V|.« 



230 
210 
200 
250 
290 
290 
250 
270 



47.9 
47.6 

419 
47,8 
47.9 
47.9 
47.6 
47.4 
47.7 
47.5 
17. & 
47.9 
47.8 
47.8 
47.9 
47.8 
47.9 
47.9 



47.8 
47.9 
4.5.2 
44.7 
45.8 
46.0 
45.8 
4a 1 



6.1 
6.2 

8,2 

>12 
G.3 
6.4 
R3 
6.3 
6.1 
6.1 
6,3 
6.2 
&2 
6,2 
6.3 
6.3 
6.4 
6.4 



&2 
&4 

5.0 
5.2 
5.0 
4.D 

as 

5l2 



45de-7- 



as 
3.8 

3.8 
as 
3.7 
a 6 
a7 
a? 
a? 

19 

a? 
as 
as 
as 
a? 
a? 
a 6 
a 6 



L8 
1.6 

1.5 
1.6 
2.3 
2.2 
15 
2.8 



lof2 



10/5/2004 11:48 AM 



http://www4.ipdl.ncipi.go jp/tjcpntentbsen.ipdl?N0000^21&N0400.. 



7 a 



of 2 10/5/2004 11:49 AM 



JAPANESE UNEXAMINED PATENT PUBLICATION 

(A) 



(11) Publication number : 10-011799 
(43)Date of publication of 16.01.1998 
application : 

(51) Int. CI. G11B 7/24 

B41M 5/26 

C09B 47/04 

C23C 14/06 



(21) Application no. 08-158147 (71) Applicant MITSOI PETROCHEH IND WD 

(22) Date of filing : 19.06.1996 (72 J Inventor YANAGIMACHI MASATOSHI 

SASAGAHA TOHOYOSHZ 
HIROSB SUMIO 



(54) (Title of the Invention] Optical Recording Medium 



[0019] Next, a light reflecting layer is formed on the recording 
layer. In the present invention, it is desirable to use a metal 
film mainly comprised of silver as the light reflecting layer 
and make the average crystal particle size of the silver 200 
to 600A, preferably 300 to 500A. The particle size can be 
measured with a transmission electron microscope (TEM) etc. 



The crystal particle size of the silver 
reflecting layer can be controlled by suitably setting the 
amount of addition of impurities in the silver or the 
abavEiriirema-oned film forming conditions. -lisryr^^ 
M^(n2'^y''^Asz'Siwpin^irties, it is possible to add metals selectee's ts!?tix>&sr-xf^- 
from the group comprised of indium, rhodium, palladium, 
platinum, titanium, molybdenum, tantalum, zirconium, vanadium. 



11 

tungsten, copper, zinc, and nickel alone or in mixtures, 
the amount added, if too large, the crystal particle size w 
become smaller, but the reflectivity will end up falling, 
about 0,1 to 5atm% is suitable. 
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(54) OPTICAL 
RECORDING MEDIUM 

(57) Abstract: 

PROBLEM TO BE SOLVED: To 
obtain an optical recording medium 
having excellent durability and good 
recording and reproducing 
characteristics by specifying the 
average grain size in a silver 
reflection layer. 

SOLUTION: The optical recording 
medium has a four- layer structure 
which consists of a substrate 1 , a 
recording layer 2 on the substrate, a 
light-reflecting layer 3 adhered to the 
recording layer, and further a 
protective layer 4 covering the 
lightreflecting layer 3. The 
light-reflecting layer 3 essentially 
consists of silver and has 200 to 
600&angst; average grain size. This 
optical recording medium represents 
both of an optical reproducingonly 
medium for reproducing-only use in 
which information is preliminarily 
recorded, and an optical recording 
medium in which information can be 
recorded and reproduced. 
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Freterable material for the 
metallic reflective layer is silver or a silver based alloy 

5 because, among other metals, silver has a high thermal 
conductivity, which suppresses the temperature rise by a 
large quenching effect, suppresses the extension of the 
Uansformation of the substrate, and reduces the cross-talk. 
Moreover, silver has a higher reflectance than gold and 

10 aluminum alloys, and provides a high signal amplitude even 
from a small bit length, thereby exhibiting excellent char- 
acteristics especially for the small bit length. To improve 
resistance upon oxidation of the silver, one or more additive 
elements such as Ti, Rh, Cu, Ta, Pd, Ni, V, Co, Cr, Si. C. B. 

15 Sn, P, Zn. Sb, and Mo may be preferably added in the silver 
below 10 atomic % of silver. 
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9. An optical disk as defined in claim 1, wherein said 
metallic reflective film is made of Ag or an Ag-based alloy 
containing one or more of elements selected from the group 
consisting of Ti. Rh, Cu, Ta, Pd, Ni, V, Co, Cr, Si. C, B, Sn, 
5 P, Zn and Mo, in an amount of about 10 atomic % based on 
Ag. 
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ABSTRACT 



A copper-based or silver-based alloy thin film is provided for 
the highly reflective or semi-reflective layer of optical discs. 
Alloy additions to silver include gold, palladium, copper, 
rhodium, ruthenium, osmium, iridium, and platinum. Alloy 
additions to copper include silver, cadmium, gold, 
magnesium, aluminum, and nickel. These alloys have mod- 
erate to high reflectivity and reasonable corrosion resistance 
in the ambient environment. 

30 Claims, 3 Drawing Sheets 
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It is an objective of this invention to provide a new 
metallic alloy for thin film reflective layers that have high 
reflectivity and similar sputtering characteristics as gold, and 
45 is corrosion resistant and yet inexpensive. When a layer of 
this invention is made thin enough, it can be semi-reflective 
and transmissive to laser light for the application of DVD- 
dual layer. 



60 
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5 i'hc disc IS unique m that one of the alloys presented below 
is deposited upon the information pits and lands and used as 
the highly reflective thin film 220 or semi-reflective layer 
216. 



1 his invention is based on the inventor's discovery that a 
particular silver-based alloy provides sufficient reflectivity 
and corrosion resistance to be used as the reflective or the 
semi-reflective layer in an optical storage medium, without 
the inherent cost of a gold-based allov. 
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it should also be understood that, if the reflective film is 
reduced to a thickness of approximately 5 to 20 nanometers, 
a semi-reflective film layer can be formed from the alloys of 
tliis iDvention that have sufficient light transmittance for use 
in DVD dual-layer applications. 
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